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Abstract
As COVID-19 continues, social media platforms such as Facebook have become an increasingly important
tool for communication and information sharing for public and government agencies. The generic disaster
management cycle (mitigation, preparedness, response, and recovery) provides systematic guidance to the
public and government agencies to respond to the crisis and suggest appropriate measures for different
disaster stages. This study examines various trending topics and themes during the COVID-19 outbreak.
Using this generic disaster management cycle as our guiding framework, we examine news topics' evolution
during the COVID-19 pandemic on Facebook during two of the four phases. Latent Dirichlet Allocation
(LDA) is used for topic modeling to identify topics and themes.
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Introduction
We have recently seen exponential growth in COVID-19 cases, with approximately 254 million positive
cases and 5.11 million mortalities globally reported in November 2021. This rise in COVID-19 cases is also
signified by increased social media usage. Due to social distancing and stay-at-home orders during the
COVID-19 pandemic, people's reliance on social media to acquire information as the COVID-19 outbreak
has also increased continues (Rovetta and Bhagavathula 2020; Tsao et al. 2021). Recent reports on news
consumption through social media revealed similar trends, with Facebook having the most newsreaders
across all other social media-based news platforms (Shearer and Mitchell 2021). This has also led to other
problems such as infodemic (Gupta et al. 2021)
Social media is more than a tool for getting daily news. More importantly, it has been harnessed as crucial
information dissemination and emergency management tool that can assist in reducing disaster risk, crisis
response, disaster preparations, distributing real-time warnings and alerts, providing emergency services
and assistance, and monitoring evolving situations, etc. (Alexander 2014; Xiao et al. 2015). For example,
social media was employed to deliver emergency services during floods in Queensland and Victoria (Bird et
al. 2012), and respond to the crisis, and communicate with the public 2015 Nepal Earthquake (Subba and
Bui 2017) and when Hurricane Harvey hit Texas and Louisiana in 2017 (Liu et al. 2018).
As the pandemic progresses through various stages, the nature and content of the information shared across
social media platforms also evolve. Furthermore, it will be insightful to investigate the elements of
connectedness in these discussions as network-based characteristics embedded in such media postings may
exhibit dynamic behavior. For example, as topics get added to the media posting, some old topics might
fade out as COVID-19 shifts from one phase to another. The connections among certain topics might
become less or stronger with time. Capturing the dynamics behind the news topics network will provide
increased awareness about the frequency of connectedness among various news topics and may serve to
guide the government in identifying topics that may help mitigate disaster risk or improve crisis response.
The disaster management cycle empowers the public and government agencies to respond to the crisis in
an informed way by taking appropriate actions before, during, and after disasters (Adams 2002). The
disaster management cycle consists of four phases: mitigation, preparedness, response, and recovery (Khan
et al., 2008). During mitigation, activities that minimize the effects of the disaster are conducted,
preparedness involves response planning, response phase includes undertaking the efforts to minimize the
impact, and recovery refers to initiatives that attempt to return the community to normal. Taking the right
actions and making the correction decisions at each disaster management phase can better prepare the
public to respond to a disaster (Adams, 2002). Social media is believed to be helpful in mitigation,
preparedness, response, and recovery phases to enhance crisis communications and reduce vulnerability in
the community (Chan 2014; Joseph et al. 2018).
A large body of researchers examined various trending topics and themes during the COVID-19 outbreak
and pointed to the plethora of information related to COVID-19 in areas such as disease statistics, the nature
of the disease, preventions, protection methods, treatments, and diagnostic procedures that have
propagated rapidly on various social media platforms across different countries (Abd-Alrazaq et al. 2020;
Bastani and Bahrami 2020; Chandrasekaran et al. 2020; Hung et al. 2020; Li et al. 2020a; Li et al. 2020b;
Liu et al. 2020; Medford et al. 2020; Singh et al. 2020; Thelwall and Thelwall 2020; Xue et al. 2020; Zhao
and Xu 2020). While these studies have identified different topics and themes during the pandemic, several
research opportunities exist. For example, (1) majority of the studies have focused on the pandemic's early
stages, without paying attention to the long-time development timeline of COVID-19, (2) the dynamics
behind news topics have not been studied, which implies that studies that treat news topics as continuously
evolving and interconnected, rather than static and isolated from each other into their research scope, are
lacking (3) these studies have primarily concentrated on Twitter and Sina Weibo (the Chinese equivalent of
Twitter), however, the topics and themes regarding COVID-19 information that are published on Facebook
have not been investigated yet, and (4) there is a paucity of research focus on how the public and
government agencies used social media to conduct disaster management during the COVID-19 outbreak.
To fill these research gaps, we propose to study the evolution of news topics during the COVID-19 pandemic
on Facebook across progressively different timeframes based on four different phases of the pandemic cycle.
These four phases are based on the 7-day average new reported cases of COVID-19 originating from the
Center for Systems Science and Engineering (CSSE) at Johns Hopkins University. Specifically, the following
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research questions are studied. (1) What COVID-19 topics were discussed in Facebook during different
phases from January 2020 to September 2021? (2) How do these topics change from one phase to another
(e.g., the relationship between these topics, most influential topics, the lifetime of topics, etc.)? (3) Whether
Facebook discussion reflect each disaster management phase (mitigation, preparedness, response,
recovery)?
This study makes two specific contributions. First, we use the disaster management cycle to understand
and explain Facebook messages published from January 1, 2020, to September 10, 2021. Specifically, we
examined various themes that emerge from social media postings during different phases that confirm the
disaster management cycle. Second, we provide guidance for the government to identify topics that can be
used more effectively to reduce disaster risk and respond to crises.

Method
Natural Language Processing (NLP) techniques such as Latent Dirichlet Allocation (LDA) is used to
compare and contrast the COVID-19 related Facebook messages that emerged in different phases based on
7-day average new reported cases originating from the Center for Systems Science and Engineering (CSSE)
at Johns Hopkins University. The text analytics process used in this study, consisting of data acquisition,
data preprocessing, and topic modeling.

Data Acquisition
Facebook messages were collected using CrowdTangle (CrowdTangleTeam 2021) via keywords:
coronavirus, covid, covid19, covid 19, covid-19, wuhancoronavirus, wuhanvirus, 2019nCOV, SARS-CoV-2
during the period from January 1, 2020, to September 10, 2021. CrowdTangle is a Facebook-owned tool to
track public content across social media.

Study Period
In this study, we slit the timeframe of COVID-19 developments in the United States into four phases based
on the COVID-19 7-day averages of newly reported cases reported by the Center for Systems Science and
Engineering (CSSE) at Johns Hopkins University. Phase One starts on January 1, 2020, and ends on
September 11, 2020. The 7-day average was relatively low during this period, and we retrieved 7,185,722
Facebook messages. Phase Two starts on September 12, 2020, and ends on January 9, 2021. The 7-day
average is climbing up with a steep slope during this period, and we retrieved 3,950,761Facebook messages.
Phase Three starts on January 10, 2021, and ends on July 5, 2021. The 7-day average went down during this
period, and we retrieved 4,251,392 Facebook messages. Phase Four starts on July 6, 2021, and ends on
September 10, 2021. The 7-day average started climbing up again during this period, and we retrieved
546,091 Facebook messages.

Data Preprocessing
To get data ready for topic modeling, we used the Spacy package, an open-source Python-based library for
NLP (Honnibal and Montani 2017). After removing duplicated Facebook messages, we performed various
preprocessing activities such as: tokenizing each word, converting each word into lower cases, expanding
contraction words (e.g., you've, I'd, it's, etc.), removing hashtags content, removing URL, eliminating stop
words (e.g., the, a, is are, etc.) that carry very little useful information, removing punctuations, replacing
words with their synonyms (for example, new coronavirus was replaced with novel coronavirus), and
lemmatizing each token.

Topic Modeling
In order to extract topics that had been discussed in each phase of the COVID-19 pandemic, we first use the
Bag of Words (BOW) approach to convert each bigram into vectors. For example, in the sentence "the sun
will rise tomorrow", the bigrams are: "the sun ", "sun will ", "will rise ", "rise tomorrow ". We used these
bigrams as our unit of analysis to capture the context within the documents (Wallach 2006). Second, we
harnessed Latent Dirichlet Allocation (LDA), a popular unsupervised generative statistical topic modeling
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technique used for discovering latent topics from a collection of the corpus (Blei et al. 2003, Jelodar et al.
2019).

Results
Phase One (January 1, 2020 – September 11, 2020)
Four topics were extracted after running LDA for Phase One. The percentage of tokens for four topics is
very close, ranging from 24% to 27%, with Topic 1 having the highest percentage and Topic 4 having the
lowest percentage. Topic 1 is consists of four themes in terms of the coronavirus pandemic: business impact,
children safety, support and relief programs, and how information is being shared on social media. Topic 2
concentrates on four themes: epicenters, combating the virus, effects/impact of the virus, and government
agencies/stakeholders. Topic 3 focuses on statistical trends and awareness, mitigation and prevention
strategies, and healthcare agencies. Topic 4 covers four themes: care and support, awareness and patient
literacy, preventions, and COVID-19 challenges.

Phase Two (September 12, 2020 – January 9, 2021)
Five topics were extracted after running LDA for Phase One. The percentage of tokens for four topics is very
close, ranging from 15.9% to 24.6%, with Topic 1 having the highest percentage and Topic 5 having the
lowest percentage. Topic 1 covers three themes: holiday season during COVID-19, challenges during
COVID-19, and social media/information sharing. Topic 2 concentrates on four themes: government
agencies, epicenters, COVID-19 second wave, and the impact of the virus. Topic 3 focuses on two themes:
the spread of virus and mitigation and prevention strategies. Topic 4 has three themes: preventions of
COVID-19, statistical trends and awareness, and healthcare agencies. Topic 5 consists of three themes:
business impact, stakeholders, and support and relief programs.

Conclusion
The topics related to mitigation and preparedness were more prevalent in the early phases of COVID-19,
and response-related and recovery-related discussions were more common in the later phases.
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